Correlation between formamidopyrimidine DNA glycosylase (Fpg)-sensitive sites determined by a comet assay, increased MDA, and decreased glutathione during long exposure to thinner inhalation.
Thinner inhalation causes toxic effects in a variety of organs, principally in the central nervous system. Some studies have shown oxidative stress effects of thinner inhalation, such as: activation of free radical processes, decrease of antioxidants, and oxidation products of proteins and lipids but not of DNA. The aim of this study is to investigate the effect of thinner inhalation on DNA. We used the comet assay in conjunction with the enzyme formamidopyrimidine glycoslyase (Fpg). Our results show a significant increase in Fpg-sensitive sites in DNA of lymphocytes from rats exposed to thinner fumes compared to lymphocytes from control rats (p < 0.05). Moreover, DNA damage detected with Fpg shows a high correlation with increased malondialdehyde (MDA) and decreased glutathione (GSH), two widely used biomarkers of oxidative stress. The most abundant base oxidation product found in DNA is 8-oxoguanine; it is the main substrate of Fpg and the most commonly used biomarker for oxidative DNA damage. This suggests that oxidative DNA damage is at least partly responsible for the DNA damage detected by Fpg. We propose the comet assay in combination with Fpg as a sensitive biomarker to monitor exposure to thinner inhalation. Limitations of this method are discussed.